[Introduction to and general remarks on molecular imaging].
Molecular imaging is a visualization of quantity and dynamics of molecules to understand the process of gene regulation and physiological function of the proteins in living tissue or cells. Examples of the research include the development and application of fluorescent proteins, quantum dots, nanoparticles for optical imaging, micro bubbles for ultrasound, ferromagnetic compounds for MRI and radiopharmaceuticals for positron emission tomography (PET). PET is most promising in this field, because of its high sensitivity of the measurement and easy applicability to humans. In this general remark, the topics will be concentrated on molecular imaging with PET for the diagnosis of Alzheimer's disease (AD) in early stage. 11C-MP4P (N-methlpiperidyl-4-propionate), is a probe for the measurement of acetylcholine esterase (AchE) activity in the human brain by PET. The AchE activities (k3) in early onset AD measured with PET was low in hippocampus, amygdale and wide spread neocortex including parietal and temporal cortex compared to those in age-matched control. The results indicated that the decrease of AchE activities is preceded by the decrease of blood flow. One of the topics in this research field is an imaging of aggregated amyloid Abeta in the AD brain. Kudo et al, screened more than 2,600 compounds and found several good probes for amyloid Abeta imaging, including BF-168 and BF-227. Okamura demonstrated that BF-168 specifically bind to the amyloid plaques in the brain of a transgenic mouse (PS1/APPsw). Furumoto et al successfully labeled BF-227 with C-11, and clinical PET studies using 11C-BF-227 is now ongoing at Tohoku University. Preliminary clinical study revealed that the compound accumulated in the tempo-parietal region of the brain in AD patient, although non-specific accumulation in the thalamus, basal ganglia and white matter was observed. The goal of this project is to detect AD at pre-clinical stage.